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ABSTRACT : PROBLEM TO BE SOLVED: To provide a transmission and reflection type liquid crystal 
display device with improved display brightness in a transmission mode. 

SOLUTION: The liquid crystal display device can display both in a transmission mode and 
in a reflection mode, and is equipped with a liquid crystal display panel 100 having a liquid 
crystal layer 23 provided between a first substrate 10 and a second substrate 1 1 , and an 
illumination device 50 disposed in the first substrate 10 side of the liquid crystal display 
panel. The liquid crystal display panel 100 has a reflection region to reflect the incident 
light from the liquid crystal layer 23 side and a transmission region to transmit the incident 
light from the illumination device 50 side in each pixel region. A collimating element 52 and 
a light-condensing element 54 are further disposed in this order from the illumination 
device 50 side between the liquid crystal layer 23 side of the first substrate 10 and the 
illuminating device 50. The spread angle of the diffused light emitted from the illumination 
device 50 is decreased by the collimating element 52, and the diffused light with a 
decreased spread angle is condensed to the transmission region of the liquid crystal panel 
by the condensing element 54. 
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OJErr^S- 1 • 5 2 CDk & , 3S«7im#i 1 3 ^fctt^rm 

T-f 7 n >-X«03H^tiiSj8«lWtctiS 

[0051] 

S= (2D/n) t a n <? 

= ( 0. 5/1 . 52 ) t an 1 0° 

%0. 0 5 8mm 

*mmB&immmm$Mmm 200 ^hs^bqs 

1 3£?>i&I ( -a^HS^WfS-^^H^tr-ijI&J) i±. 5 0jw 
m-10 0/(mget^Sf)t. U£<9ffiJ«£igffl-m 
tf. .'x.y^^^ h^5 0A^ttlftf$tL?>^<7){Sk/uk' 

Srjtia^ffi mmmm 1 3tcjfc3W-6^t*ff**. 

ilWHi 1 3 Wh?>fP.feH>7 -5 . y ^ -7 F 'J ^ X 

1 7icj:oTie#3fl.*ii-*'«#*awra« 1 3*;^ 

4)V9 1 6(C**"C**WC. ^vy^i74 FH 
S;&>^^OfiJ.ffl^?&»'(fi]± L , 3 >- F =7X bvcjmm 

[0052] ^ffl^rt-C^RSm® 1 5 OlHi^^A^ 
< -TS k . ^-mW^nj^ 1 3 cr>ffiffiw,\s% <4-oai 
(iSjS^-F'tfctt^^W^) ® 

S $ $ ^^,tC/J^$ < T> h<T>X\ fflm%Hkt b%< 

H-|»^«iJ!g ) & |6J±i"-& i k j&tT* S« lot, 
^^iS^ffl^k'^ttetT . iSifit- FV)^^«? 
SkiKflt*- F'O«^«¥^ki0^'5 y XSrffi*«t '7 i>J£ 

i testes ^ xmmwh z t *<-c* 5 . 

[0053] JJBW«-Ctt. a 'J J*- FS^ 5 2 kffi3t 
S2 0 k CO0I:7 Oou > XT L-/ 5 4 Srl!iB L 
^. iSQIHEffi 1 3 J: 0 i ^ y y - F^ 5 2 |irc**iHf 
i < . VMM 2 0 k l /4 1 9 k «HK». 1 /4 ft 
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j%« i s ttfyxmm i o k i 

0 (dttitv-f 9 o l> yXT U -f £-f£ 0 &/Cr tin . 
[ 0 0 5 4 3 m 6 (c. *gg|fflggKj; ftfl!iOWffliBi0tif B 

«*««3 o oco^iw^isftfiiiasr^-r, wfflffissflrR 

3 0 011 I- *.X 1- H ^)lHUffi)M??4il : {i.fc7< 
;\**/P3 0 0 ' £1WftjaiC*H»r . 15AC7T;LfcI 

mmm&m^mm. 2 0 0 k g^ft . 

[0055] Hffli!ifcftai3t't*/P3 0 0 ' OttfflJfl 2 
3 (4 . jE<oi3Wt»*tttiaH-i«ftH*l k rftttfi* k £ 
mi±*Epjnp#(c 3 PfifiHfti-r^yx l-*x hjRAn 
f* ft . yx h * x h msM £ ffl t > ft iRiAHtjii' \' * /V 3 

o o ■ tew. i /4mm. < a 5 A*<nmm*i- 1 9 *j 

1 ) MtfqB-C&&. 
[0056] CC0plifflMMifH«7j^S3 0 0 l> , 
tfj < */u 300* k ffiPSKiS 5 0k oflMc , HffBRa 5 
0 6 lite , a y x - M£T 5 2 J; 5 4 

k£#Lmft«r , ±j!E L ^PifflM^ H B n *5F-3IE 2 0 

o k , mmm. 5 0 m<?>* k * . 

[0057] (%M0fflB2 ) *«Wt=J: ftSOtJ8«2«0 
WfflSffi&S*i3ieH4 0 0<0«SWWrtKjBBI?&H7 fc* 

[ 0 0 5 s ] ei 7 iz9jkLtmmmm& : m*mm4 0 0 
(4. m l hxim 2 ifZ^Ltzmmmm^m^^ 11 1 0 

0 k . ffiA&rc"*./^ 1 0 0 co#THi ( TFTIS 1 0 0 
AIM) fc3ftft^*uWaWaB 5 0k, ^tft^V^/P 1 

0 Otmm^S.5 0 kcoHKcfflPi^BS OH^IHfc:, 

-& . HJ&ffiKA**!«S4 o o(i, aooFp •< 7 □ 
u- xxr u -f ) 54 oftfo 0 tc7 y x a > - h 7 4 

1 b i££(C£b vc . 11 5 Afc7 L££II0BJB 1 <0Wffl 
SS&a«^«X2 0 0 fc#firft. 

[0059] mm^r 7 4(4, mwmzsizmzixtzT 
y xa 1- 7 4 r& 0 , **i**i*teWoiWttri*, 

(cSy'ft JSSc^Hfttt^Xy XA7 4 

ZiXX ^ft . ± fc , WR«=ftttttOy 'J XA 7 4a 

(4, jtaHWrrttiBoT. JWWRWfc:— W— tWE-f ft 
J:3fc:lSfi$*iXir>ft. 117(4, ^SE«*|fijt^'.»5tBr 
BBUKfBST ft. 

[ 0 0 6 0 3 X y XA h 7 4 (4 . =A&R0>T ') X 
A74 artt&B&i&gl&tj&ifrl'l 0 OWfcfilfflM'ft J: 
-jfcEBStift. fffl&aL5 OfrbtiiMZti. 3'J>- 
}-«T 5 2 fc A -5 r flt'MfcS *ifc*Hft#« , Hftttftey 
X'.J XA 7 4 acr>mCMfrt> 7J*U HftftttT »J XA 
7 4atf5HRH (±W) *»£tBM$ftft. £*>fc*. £»* 
(4SI21^-[fil(;JSrr 3*1, I^RtNiA^IEIRfiri«i(c» ^ 
«8<?)4iiC>tciai*^TS^S*i.ft. zcvmz. H^tt^er 
yxA7 4 a(4, «an*»4>A«Trfti£»3e*=fta*r 

y XA 7 4a WBBlltTIf ( "f &*->*> , C «*^IA ft"- 
t£«XyXA7 4 a«^i21(4, iMffil 3c04"C4^ 



/E-f ft A ') (ciRS $ ilT k ^ ft ^)"C , iSHJ^Kl 3S-5iDja 

i'&y£SLimm'&. «c-.>x, a3ts-TkL.rxy.xA 

*M*I± L . n>-h9 X MbMS#i«*i* . HA 
y XA 7 4 a^M* ( JBHlffl ) (4, Hft««7' 
y XA 7 4 a«Jm«*.M»1-«i C bizX -.> rJMTT* 
ft ., 

[ 0 0 6 1 ] X'J .XA > - 1-7 4 >-\Mti^)V 10 0k 
wiMflitH8**!HL^^3!WB , t4&. 118(4, Wl 
iRiS^^H 0 OOTFTStl 0 0At7°y.XAx 
- h 7 4 k ^{BHffi*^^ftWrtPH8iar-*ft . 

[0062] 118 izW< I fz A 5 fc: , X y XA 1-74 

<oa«tf>Hfltt7"»j xa 7 4 a(4-e*i-r*t, 

( x*Hd ) fctii ^r , iSBJM® 1 3 k KftKS 15k *» 
^«j«$*ifti^Sm«64 (cWiEXft A -) (cES$*irv > 
ft. x^-[Si*3A^y^-l*]c7)^(4jt(cLr4.A 
n. £<?rxy XA>— l-74*rffl^ftk, ^jaa^^f* 
;l- 1 0 0 k x y XA > - I- 7 4 k 5> A > h (4, x 
^•rfi]A^(4y^f[6l^)k^6^-^TftI ( (l^.)f*ijr(4x^ 
C«»»*J:'<7?-< *>'MXU4*AV>„ fidoX, 
$t«mS4 ^-e*te*t (cWlE-rft v-f yXSr-* 
7cfl^(cB2?'j LXrv-f ^ nwXTVA (f^Jx(4T15 A# 

B3) Aot>, *>hmmmmmz%hm&im 

htlh, ttz. X'J XAv-h7 4(CRi.T , 

«WfflSW6«W±«* k 75-^ >' b frflMtfcr-^-ft mk 
imt>tlh . ^Xd , X U XA > - I- 7 4 "6>**tfCtt*>ft 
1/^*5-1, > X(4, ^7X^3S»fl^)S;tail^k 

(f, cnaM^wi-ftM^isg^mtfrw-x^, zy^n 
-/ir«LXc*»x J wi l ty-r^. ^ffisrsiisajni-rft 

[ o o 6 3 j *mmmizxhmommw.m& 
o oo^w^rrffiH^^x. mmmm^ 

tj^S 5 0 0(4, Sit^ST 5 4 C7) fob y (^7° y XA is- 
1-7 4 €r^ri-ft.iS(ci5 v >X , H 6 tfc fx )•• 4vX I- 
F«SfflSfc H B »l3 0 0 k^ft . 

[00643 d crmmmm&m^mm. soot, ^ B a H « 

?7v' ^#-;i 3 0 0' k jshj^s 50k <r>mz , flgH^gg 5 

0 Mfr S> MIZ , 3 y ^ - h m-T 5 2 tJ A t/T '.J XA j^- 

1- 7 4 k «: * l r if * a or , ±m l 7>pfflM^H B H ig^ 
jS4 0 0 1 i3j«(c , m*mm 5 0 *><s,^«e <?)Wja»**« 

[006 53 ( 3Dt»^ 3 ) A ft KJfe^Ji 3 » 

M^^g6 0 0<7)«^W^fflfBS?ia$-Ell OiZ 
tt\ HI 0(4, 1 ^VtimWlZ&izLtzWX'h 0 , 

#(cKfltffli?^*s;yc l r 77 Lr v % ft . 
[ 0 0 6 & 3 11 1 0 (C77 btzwimmmm&kmw. 6 0 0 

tftt&ffifiti&jis^ll-e 0 0 * (4, TFTSI6 0 0 
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ztvc^z. m&ms simmtmammmws 5 s 

£i£BScRSf < ?MiH>k'U^ 6 0 

0' ^K-<?:>fl!i<?:>f&ft!c(i. Hl*JJ:t^SI2fc:7jsLfcjKift« 
nf**^ loot HRA%:n t -T* a . 4 , YO&oytt 

mz , auwi^t^ i o o & ^N-6*ift*jfasa 7 o 

O^#i£*RlTifii0£0l 

[0067]il0fcJ:yiii £#»?! LSra^ , \m 

[0068] 600' fcTJf >•/ 7 

7-f h&K5 0j&»*>4>;5fc<4, (l^tti 2 0 -Cii5jKfii.it 
ix . l / 4 l 9 tc J: 9 , *rli3 9 tfiPlHft k * 6 . 
Ill 1 fc>j*Ufcj:3fc:. 8JWH8 5*«»jfcS*iTlf«S:V> 

Kflffigl 5«JKlBTRSt3*i*:#l4, £0 9?) 
PM#fc Till* 1/4 8MMK1 9 5rjffljSL, fiD&K 
2 0 DflUlQtt#|fg (cSttftfltifcfrl&J S3*«#k 

£ OIBWB jfcl 4 , fiBHK 2 0(c«fc->T OUR $ ixT 
L4^Jt% fS^(c'»f SCk^^. — *\ 010 

^ Lfc i d (c . wmzmtm s 5 amn&tLX » 

W8 5«rSBiL, RStlil 5««lirCRSt«tflfc», 

wi/mms 5 zmmix . ^ > 7 7 -r hsjes 0 «k 

MS . i<£flW88 5 OlW^rDfli'Ji^oailiS 5 s (C J; -> 

x wm%vmmm.mi %> tub . 1/4 1 9 

LT ifi^ffl^t-ii^^Sfcrfeflffl^.t * 0 . 
M%R 2 0 X"££izmL $ i-c^rv ». Mfcm 2 0 L 
rtSteli, '< y 7 7 4 ('<-v?94 MSKOttflHK 
aUffl^RWR) 5 0tR»?^U f?lX?S^^^^^6 
0 o ' CAWi-* d &. **>I6*. ^'y 7 9 ■< 

•tS £ fc *^Tfjg> . «o T . PiJflSf jKJbft^lS6 
0 0(4, H991$g85 036»^*<WPWffi»*WBEV^. 

[0069] #-jwi8 5(4. mm, mt^ o a 
K^xmmKcmammz^~-yyth z t nzztXB 

IHfiKOgJSIi. »SM!8 5t:AI»W**<0« 
3t*W*a-TJ:3t:. aSK£3;h.*. TFTSI6 0 

rasst (^^iisscSD 

4: 1 / 4 jftftfi 1 9 t *0lBT*f itf . if £ LT i 

^MSrf»4-p_flCitt(^^--> rtximmb tx 

Wffimt&ZthXZZ. Witf. «USJHl4i& 
JIM-f *7h 'J ^ x«»fc:*«WISr»tt LT , fiHfl^JS 1 
4 e«cC4£lftRftM«t (ifciiftSL^tt) *J9fc*Tt 



i^ilt LT(4. -^h'J ?xaiJIBWJB*f*i:*W:«JBilf* 
[0070] JJ£L^4^HmAMfflfi^«b^H» 

( i fc«Bka ) i-fcHSK^RirtaJBc^^ s m^(4 . 

ft?£EMUftB 1 is J: V 2 cOMfflffifli&il^S fc 
hit&Zti>X'$&. 
[0071] 

[ »W«i»JR ] J: 4 fc . ®fi^fc- H (cfc(tl»« 

$tLS. *lgHJ](cJ:Si:, .^"/^:7 < 

ht4«T. jSi^^e- K (cfc(tS**f*S^r3 
> h7Xi~it«lftl-t^f(tT^:<. KiltffifeJjOBSeiS-m-^ 
i-c t C J: o T RJHt - F iz&lf h mm&* ztyhJ 
XMtS:iair$N&£fciT*S*. Jb*V^i4, 
MKt^aj^SrfiTS (c lot, flKBBfc'J-lfc 
Sr(4*^Ii:tT'§S, 
[iaBS<7)fEfii5.^«3 

[Hi ] *m%iz£&mmLmmmwM&mmmizm 

\>^ixZ>m^m^'^V<DT FT*K 1 0 0 AWTiHIEl 

T*^>-&„ 

[[32] Hl(^l£ T F TS«C 1 0 0 A & S jSH 
^A-^/W 1 0 0 <0«t3W5rgR*BriIin3T'*) & . 

[03] *muz x %> mmmm&mmi&iz m v » s 
b?qj^s {* vv=ja hmm.) emzmwttz^-tmx' 

[04] *igB)j(c «t 2. n^Effidii^iisc h? i » <•> jx & 

HT**ft. 

[ 0 5 a ] *swbk: i s ^tk^ni i ^fflMMia*^ 

[05 B] *^(cJ: ft|EM0^oPiffl1SjMUi^lllB 

T-fc D , ( a ) (4 2 BW> B E F I 1 90/507^ )Vl, 
5 2 a^GS&^f ffiffiHTft 0 . ( b ) (4 B E F 1 1 
9 0 / 507-f /12\ 5 2a cr;,f mfflX'fo Z> . 
[05C] 05Btc*Lfc3»J^-hS|H t 5 2(iJ:St£ 
«BIW)I£** 9 ft OlfrJ vfcSrfjrf ^ ? 7 T'A 9 . «MK4j£ 

ix^ja^ 9« £^ l , «aw4W«^ a-t. 
[06] mmm 1 of^MfflM^o^^ 3 0 0 

[07 ] *nn»c «t s %wim2opifflassA«39%asB 
4 0 o^m^tm^mmmxhh, 

[08 ] MfflS^Blfe^S4 0 OdfettS . ^ b b b*^ 
VC^/H 0 OWTFTSslEl 0 0Ai7!JXAy-h7 
4 k««HI^*5^«WftWr«iaHT**4 . 

[09 3 mmmm.2<7)meommmmsmfmw5 0 o» 

^^=5rtWiBi0T'#>2.. 

[0103 *^s>j(; i l»^S&ff^ 3^HfflSffiAftq^ 
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[hi .1 j aw^^/n o o ziii-&mfimmmw. 

7 o o <oiW^IMHit^iH0-CA h . 

2 (mm (y-x.'vX7>f y) 

5 mmhjy&x? <tft) 

6 y-Mi 

7 y— xtgffi 

7 a, 8 a *mfo--l y 9 7 \-M 

8 KU"f>"l:ffi 

1 0 

l 1 tfyxmx. 

i 2 y- hf&ftiK 

1 3 jiftf&B 
1 4 ftlBBJi 
14a fflntf 
1 5 JKSmfi* 

17 y'y ■'/ '/-? \- 'J 9 X 
1 8 MliH^fli 
19, 2 1 1/4 

[Ell] 



20, 2 2 KfttS 

2 3 ?r*ia/i 

3 0. 4 0 I ■< -y ? 5 4 h ^jS ( HIPffiSB > 
3 2 , 4 2 flUM 

3 2s, 42s fflMtfLMn 

3 4. 4 4 Sbfe^ 

3 6 . 4 6 KWflsl 

4 8 

48 s #JtetR<?)±iil4 8 s 

5 0 SgigiSB 

5 2 zi[)S-hm? 

52 a BEFII90 / 5 0 V ■< /kfe ( 3 MW§& ) 
5 2 b ;K 'J X X t-)V ? i )VJ»M 

52c T?9.nmimm 

5 4 ( ~"f ?D1/ < ) 

54 a "7-f^aU>X 

7 4 T'JXi^-h 
74 a rUX2, 

8 5 teti 

s 5 s tmrncmm 

1 0 0. 300' , 6 00' Wi&&7&**tV 

1 0 0 A . 6 0 0 A T F TWfo 

10 OB *7-7^ /J, ( ttfflXK ) 

200, 3 0 0. 400 jffii^Tf ffl£»Jb&i3giK 

500, 6 0 0, 70 0 jffiiKOTJ8£ffia&*£iB 
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